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Experimental Section

General Remarks
All reactions were monitored by thin layer chromatography (TLC), column chromatography purifications were carried out using silica gel. All of vinyl ketones were prepared according to the literature. 1 H NMR and 13 C NMR spectra were recorded on instrument (300 MHz and 75 MHz, respectively) using tetramethylsilane as internal reference. Data for 1 H NMR are recorded as follows: chemical shift (δ, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet, q = quartet, hept = heptet, coupling constant(s) in Hz, integration). Data for 13 C NMR are reported in terms of chemical shift (δ, ppm).
General Procedure for the Cascade Reaction
To a mixture of amines 1 (0.2 mmol) and vinyl ketones 2 (0.45 mmol) in toluene (1.0 mL) was added 1, 8-diazabicyclo [5.4 .0] undec -7-ene 3 (0.04 mmol) at room temperature. After the reaction was performed 6-8 hours and complete (as determined by TLC); the reaction mixture was concentrated, and the residue was purified by flash chromatography (petroleum ether/ethyl acetate, 5:1) to afford the product 6.
Characterization Data of Compounds 5, 6, 7 and 8.
3,3'-(benzylazanediyl)bis(1-phenylpropan-1-one) Following the general procedure, 5c was isolated by column chromatography using silica gel as a single diastereoisomer in 82% yield in cis-form; yellow oil. 1 H NMR (300 MHz, CDCl 3 ) δ 7.92 -7.85 (m, 4H), 7.60 -7.47 (m, 3H), 7.43 (t, J = 7.5 Hz, 4H), 7.26 (d, J = 4.2 Hz, 4H), 3.68 (s, 2H), 3.12 (t, J = 6.9 Hz, 4H), 2.97 (t, J = 7.0 Hz, 4H).
13
C NMR (75 MHz, CDCl 3 ) δ 199. 70, 139.15, 136.94, 133.04, 128.74, 128.60, 128.34, 128.30, 128.09, 127.05, 124.62, 58.97, 49.19, 36.65. IR (CDCl3): 2924 ,2821 ,1682 ,1597 ,1449 ,1207 -1 . +H, Calc:372.1958 , Found:372.1962 .
HRMS (ESI)
(4-hydroxy-4-phenyl-1-tosylpiperidin-3-yl)(phenyl)methanone Following the general procedure, 6a was isolated by column chromatography using silica gel as a single diastereoisomer in 74% yield in cis-form; white solid. m.p.175-176℃. 1 H NMR (300 MHz, CDCl 3 ) δ 7. 92 -7.80 (m, 2H), 7.66 (d, J = 8.3 Hz, 2H), 7.59 (t, J = 7.4 Hz, 1H), 7.40 (ddd, J = 26.0, 16.3, 8 .0 Hz, 6H), 7.23 (t, J = 7.5 Hz, 2H), 7.17 -7.07 (m, 1H), 4.97 (d, J = 2.7 Hz, 1H), 4.41 (dd, J = 11.5, 3.8 Hz, 1H), 3.95 (ddd, J = 11.6, 3.7, 1.5 Hz, 1H), (m, 1H), 3.10 -2.81 (m, 2H), 2.45 (s, 3H), 2.12 (tdd, J = 12.7, 4.7, 2.9 Hz, 1H), 1.84 (dt, J = 14.0, 2.4 Hz, 1H).
13
C NMR (75 MHz, CDCl 3 ) δ 203. 1, 145.8, 143.9, 135.5, 134.5, 133.3, 129.9, 129.0, 128.5, 128.4, 127.6, 127.2, 124.4, 72.7, 49.5, 45.2, 42.5, 39.1, 21.6. IR (CDCl 3 ): 3481,3453,2925 ,1656 ,1341 ,1207 ,1161 ,1054 ,1012 -1 . 6, 158.6, 155.6, 143.5, 133.9, 133.5, 132.4, 129.8, 129.2, 129.0, 128.7, 127.6, 127.5, 120.7, 120.5, 111.0, 110.7, 72.5, 55.8, 54.5, 51.9, 44.0, 42.3, 34.7, 21.6 . IR (CDCl 3 ): 3459, 2926, 1648, 1592, 1456, 1319, 1160, 913, 729, 573 6, 157.7, 154.6, 135.6, 133.0, 131.8, 131.4, 128.2, 128.0, 127.8, 126.6, 126.5, 119.7, 119.5, 110.1, 109.8, 71.6, 54.9, 53.6, 50.9, 43.1, 41.4, 33.8. IR (CDCl 3 ): 3438,2927 ,1654 ,1460 ,1247 ,1165 ,1023 -1 . 4, 158.6, 155.5, 138.7, 135.8, 133.9, 132.2, 130.7, 130.3, 129.2, 128.9, 128.7, 127.5, 126.0, 123.3, 120.7, 120.5, 111.0, 110.7, 72.5, 55.8, 54.6, 51.8, 43.9, 42.3, 34.6. IR (CDCl 3 ): 3432,2934 ,1655 ,1597 ,1462 ,1245 ,1166 ,1022 -1 . 6, 162.9, 158.6, 155.5, 133.9, 132.4, 129.6, 129.2, 129.0, 128.7, 128.0, 127.4, 120.6, 120.5, 114.3, 111.0, 110.7, 72.5, 55.8, 55.6, 54.5, 51.8, 44.0, 42.3, 34.7. IR (CDCl 3 ):3454,2936 ,1656 ,1597 ,1254 ,1159 ,1023 7, 153.5, 153.0, 153.0, 149.8, 136.8, 133.7, 133.5, 132.3, 132.2, 131.8, 129.1, 127.0, 120.8, 113.5, 112.9, 112.3, 112.0, 111.7, 72.8, 56.1, 55.7, 55.5, 55.0, 52.0, 43.6, 41.9, 34.7 7, 153.6, 153.1, 153.0, 149.7, 137.8, 136.7, 133.8, 132.8, 132.7, 129.9, 129.1, 126.1, 120.8, 113.5, 112.9, 112.3, 112.0, 111.7, 72.8, 56.0, 55.7, 55.5, 55.0, 51.8, 43.1, 41.5, 34.5, 20.6 . IR (CDCl 3 ): 3453,2938,2835,1658,1495,1227,1161,1045,734,590cm -1 . 0, 153.6, 153.1, 153.1, 149.7, 139.3, 135.1, 133.5, 129.5, 128.9, 120.9, 113.7, 112.9, 112.4, 112.1, 111.7, 72.4, 56.2, 55.6, 55.5, 55.0, 51.8, 43.9, 42.2, 34.5. IR (CDCl 3 ): 3488,2938 ,2835 ,1652 ,1495 ,1226 ,1174 ,1045 -1 . 46, 147.21, 137.03, 135.90, 133.93, 133.05, 128.81, 128.60, 128.34, 128.28, 128.08, 126.76, 124.57, 73.16, 60.46, 52.83, 50.51, 49.17, 39.86, 20.15, 12.03. IR (CDCl3): 3458,2959 ,2929 ,2818 ,1663 ,1448 ,1377 ,1205 ,1070 -1 . 9, 144.9, 144.0, 133.9, 133.3, 132.5, 131.6, 130.4, 129.9, 129.9, 128.1, 127.6, 126.3, 121.4, 72.6, 49.4, 45.1, 42.4, 39.1, 21.6 4, 145.8, 143.9, 138.9, 138.0, 135.6, 135.3, 133.4, 129.9, 128.9, 128.9, 128.3, 127.9, 127.6, 125.7, 125.3, 121.4, 72.7, 49.5, 45.3, 42.5, 39.1, 21.6, 21.4 9, 149.7, 144.2, 137.7, 136.0, 135.5, 133.4, 130.0, 129.5, 128.8, 127.6, 126.3, 126.2, 125.6, 125.6, 125.0, 124.9, 122.1, 121.4, 72.9, 50.0, 45.0, 42.3, 39.0, 21.6. IR (CDCl 3 ): 3460,2932 ,2871 ,1672 ,1408 ,1325 ,1119 ,1070 ,1013 -1 . 149.7, 143.5, 133.7, 133.4, 129.8, 129.0, 127.6, 120.9, 113.7, 112.8, 112.5, 112.1, 111.7, 72.5, 56.2, 55.6, 55.5, 55.0, 51.9, 44.0, 42 0, 143.9, 143.3, 136.1, 133.4, 133.1, 132.7, 132.4, 132.4, 131.0, 130.0, 129.9, 129.4, 129.0, 128.4, 128.2, 127.8, 127.7, 127.4, 127.2, 126.2, 126.0, 123.7, 123.4, 122.6, 73.1, 49.4, 45.6, 42.6, 39.2, 21.6 4, 154.5, 143.4, 134.3, 132.5, 131.1, 129.8, 127.5, 126.5, 126.2, 125.9, 119.5, 119.0, 110.2, 108.8, 72.6, 70.4, 55.2, 54.1, 46.6, 41.8, 41.6, 36.0, 21 .0. HRMS (ESI): C 27 H 31 NO 6 S +Na + , Calc:520.1764, Found:520.1763.
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